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(54) MANUFACTURE OF RAISED SOURCE/DRAIN REGIONS IN 
INTEGRATED CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for manufacturing a 
planarized transistor provided with raised source region and drain region. 
SOLUTION: A method for manufacturing a planar transistor of a semiconductor 
integrated circuit and an integrated circuit manufactured thereby are provided. A 
transistor surrounded in an insulator is formed on a substrate 50. First source 



and drain region 76 is formed in a substrate while adjoining a transistor. On such 
a part of the first substrate source and drain region exposed, a conductive raised 
second source and drain region 80 is formed while adjoining a transistor. 
Relating to the raised second source and drain region, the upper surface of the 
raised second source and drain region is formed so as to be substantially flush 
with the upper surface of transistor, a dielectric surrounding a transistor 
electrically separates the transistor from the raised second source and drain 
region. 
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CLAIMS 
[Claim(s)] 

[Claim 1] A transistor is formed on the substrate which possesses the gate 
electrode which exists in the gate oxide bottom in the manufacture approach of a 
semiconductor integrated circuit. In addition, said transistor is electrically 
separated by two or more field area of exposed oxides. Form a dielectric 
capping layer on said gate electrode, and adjoin said gate electrode and a LDD 
field is formed in said substrate. The approach characterized by having each 



above-mentioned step which adjoins said transistor, forms a 
side-attachment-wall oxide spacer, adjoins said side-attachment-wall oxide 
spacer, and forms the upheaval mold conductivity source / drain field for 
flattening in all the bottoms substantially [ said LDD field ]. 
[Claim 2] The approach characterized by said capping layer having an oxide in 
claim 1. 

[Claim 3] The approach characterized by said capping layer having a nitride in 
claim 1. 

[Claim 4] The approach which forms an oxide layer on said integrated circuit, 
forms polish recon on said gate oxide, and is characterized for said polish recon 
and oxide layer by patterning and the thing for which it etches and said gate 
electrode and gate oxide are formed, respectively in claim 1 when forming said 
transistor. 

[Claim 5] The approach further characterized by forming a silicide layer on said 
polish recon in claim 4. 

[Claim 6] The approach characterized by the height of said transistor of said 
substrate upper part being about 1000 thru/or 3500A in claim 1. 
[Claim 7] The approach characterized by forming a dielectric layer on said polish 
recon layer at about 1000 thru/or the thickness of 3000A before carrying out 
patterning of said polish recon, and etching it and forming said transistor in claim 



4, when forming said capping layer. 

[Claim 8] The approach characterized by forming a dielectric layer on said 
silicide layer at about 1000 thru/or the thickness of 3000A before carrying out 
patterning of said polish recon and silicide and etching them in claim 5, when 
forming said capping layer. 

[Claim 9] The approach characterized by said transistor gate electrodes being 
about 0.2 thru/or width of face of 0.5 microns in claim 1. 

[Claim 10] In claim 1, when forming the upheaval mold conductivity source / 
drain field for flattening On the exposed silicon substrate, adjoin a 
side-attachment-wall oxide spacer and an epitaxial field is grown up alternatively. 
By establishing said LDD field and continuity in said substrate, at least, in part, in 
order to form the source field of said LDD field further doped to altitude inside, 
and a drain field The approach characterized by what said epitaxial field is 
doped by sufficient energy and sufficient douse, and conductive upheaval mold 
source / drain field are formed for. 

[Claim 11] The approach characterized by silicide-izing the upper part of said 
epitaxial field, and decreasing the specific resistance of said epitaxial field 
further in claim 10. 

[Claim 12] In claim 1, when forming said upheaval mold conductivity source / 
drain field for flattening After forming said side-attachment-wall oxide spacer, the 



substrate source field and drain field which were further doped to altitude are 
formed in said substrate. A metal layer is formed on said integrated circuit to 
bigger height than said capping layer. The approach characterized for said metal 
layer by patterning and the thing for which etch, it is made to remain on said 
transistor, a substrate source field, and a drain field, and said capping layer and 
said metal layer of said side-attachment-wall oxide spacer a part of tops are 
removed. 

[Claim 13] The approach characterized by using reactive ion etching in claim 12 
when removing said metal layer. 

[Claim 14] The approach characterized by what the substrate source field and 
drain field which were further doped to altitude are formed in said substrate after 
forming said side-attachment-wall oxide spacer, and is alternatively done for the 
adhesion formation of the metal field on said substrate source field and a drain 
field in claim 1 when forming said upheaval mold conductivity source / drain field 
for flattening. 

[Claim 15] The approach characterized by the height on the front face of the 
upper of said upheaval mold source / drain field for flattening of said substrate 
surface upper part being almost the same as the height on the front face of the 
upper of the gate electrode of said transistor of said substrate surface upper part 
in claim 1. 



[Claim 16] The approach characterized by being sufficient magnitude giving 
electrical isolation with a distance suitable in order to prevent the short circuit 
between said upheaval mold sources / drain fields, and said gate electrodes 
between said upheaval mold conductivity source / drain field for flattening, and 
said gate electrode in claim 1. 

[Claim 17] A transistor is formed in the condition of having been surrounded in 
the manufacture approach of a semiconductor integrated circuit in the dielectric 
which exists in the substrate bottom. Adjoin said transistor and the first source 
field and a drain field are formed in said substrate. Adjoin said transistor, and it is 
located in all the bottoms substantially [ said first substrate source field and a 
drain field ], and the conductive upheaval type second source field and a drain 
field are formed. In addition, said second source field and a drain field The 
approach characterized by what it is formed and said second source field and 
the drain field are electrically separated for from said transistor so that the upper 
front face of said upheaved type second source field and a drain field may be 
flatness-like as substantially as the upper front face of said transistor. 
[Claim 18] In claim 17, when forming said conductive upheaval type second 
source field and a drain field Adjoin said transistor surrounded and an epitaxial 
field is alternatively grown up into the said first substrate source field and drain 
field bottom. Dope said epitaxial field, and form the conductive upheaval type 



second source field and a drain field, and a substrate is further doped at least to 
the 1 circles of said first substrate source field and a drain field. In addition, the 
approach characterized by what said first source field and a drain field are LDD 
fields. 

[Claim 19] The approach characterized by silicide-izing the upper part of said 
epitaxial field, and decreasing the specific resistance of said epitaxial field 
further in claim 18. 

[Claim 20] In claim 17, when forming said conductive upheaval type second 
source field and a drain field In a part of said first source field and drain field, the 
source field and drain field which were doped to altitude are formed in said 
substrate. The approach characterized by what a metal layer is formed on the 
substrate source field doped to said transistor and altitude which are surrounded, 
and a drain field, and said metal layer on [ some ] said transistor surrounded is 
removed for. 

[Claim 21] The approach characterized by what the substrate source field and 
drain field which were further doped to altitude in a part of said first substrate 
source field and drain field [ at least ] are formed, and is alternatively done for the 
adhesion formation of the metal layer on said substrate source field and a drain 
field in claim 17 when forming said upheaval mold conductivity source / drain 
field for flattening. 



[Claim 22] The transistor surrounded in the dielectric which exists in the 
substrate bottom in some constructs of the semiconductor integrated circuit 
formed on the surface of the body is prepared. Adjoin said transistor and the first 
source field and the drain field are prepared in said substrate. It is located in all 
the bottoms substantially [ said first substrate source field and a drain field ], and 
adjoin said transistor, and the conductive upheaval type second source field and 
the drain field are prepared. The construct characterized by what the upper front 
face of said upheaved type second source field and a drain field is the same 
side-like as substantially as the upper front face of said transistor, and said 
second source field and the drain field are electrically separated for from said 
transistor. 

[Claim 23] The construct characterized by being epitaxial silicon with which said 
conductive upheaval type second source field and the drain field grew 
alternatively, and were doped in claim 22. 

[Claim 24] The construct to which said epitaxial silicon which grew alternatively 
and was doped is further characterized by having a silicide field on the upper 
front face of said epitaxial silicon in claim 22. 

[Claim 25] The construct characterized by said conductive upheaval type second 
source field and a drain field being metal in claim 22. 

[Claim 26] The construct characterized by being the metal by which adhesion 



formation of said conductive upheaval type second source field and the drain 
field was carried out alternatively in claim 22. 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the transistor which carried out 
flattening, and its manufacture approach by forming an upheaval mold source 
field and a drain field further about a profile, a semiconductor integrated circuit, 
and its manufacture approach, decreasing junction leak in a detail and 
preventing short circuit conditions in it. 
[0002] 



[Description of the Prior Art] In the field of an integrated-circuit design, a layout, 
and manufacture, it depends for the manufacturing cost of a certain integrated 
circuit on the chip area needed for performing a desired function considerably so 
that it may be well-known. A chip area is determined with the geometry and the 
dimensions of an activity component, such as for example, a gate electrode for 
example, in a metal-oxide-semi-conductor (MOS) technique, the MOS source, a 
drain field, a bipolar emitter, and a base region. [, such as a diffusion field, ] the 
plant of specification [ these geometry and dimensions ] often - receiving - 
usable phot lithography — it is dependent on resolution. The target of phot 
lithography in the case of establishing various equipments and the horizontal 
dimension of a circuit is forming the pattern with which are satisfied of a design 
condition, and adjusting the circuit pattern on the front face of a wafer correctly. 
The process for printing Rhine and a contact hole in a photoresist will become 
still more difficult as the Rhine width of face contracts increasingly in submicron 
phot lithography. 

[0003] When a circuit evolves into very-large-scale-integration (ULSI) level, 
many layers will be increasingly added to the front face of a wafer. These 
additional layers form many level differences by the wafer front-face top. 
Therefore, the resolution of the small image dimension in phot lithography will 
become more difficult on these additional level differences. It is because it will 



become more difficult when the problem of the depth of focus increases. A 
flattening technique will become still more important in order to offset the effect 
of the changing topography, i.e., the geographical feature-description. 
[0004] It is important, in order that forming a contact construct may also predict 
and control the equipment engine performance as the dimension of a transistor 
decreases. Contact resistance and contact constructs various in order to form 
the perfect contact to equipment by the contact construct, for example, in order 
to ease various problems, such as the maximum area of equipment with an 
usable area of a source field and a drain field etc., are examined. Self-align mold 
silicide is one approach for easing the specific resistance problem and contact 
area relevant to contact to a source field and a drain field. Furthermore, 
self-align mold silicide makes a diffusion field a much more conductive thing, and 
reduces the sheet resistance of a diffusion field. This self-align process is 
explained with reference to drawing 1 and 2. After forming the transistor 14 
possessing gate oxide 16, polish recon, or the polycide gate electrode 18, in 
order to solve problems, such as a hot carrier effect, the drain (LDD) field 22 
slightly doped by the conventional approach is formed by performing the ion 
implantation of slight douse in the edge of the gate electrode near the channel. 
The side-attachment-wall oxide spacer 20 is formed along the edge of a gate 
electrode and gate oxide. The ion implantation of the source / the drain field 24 is 



carried out by more advanced douse, and the source / drain junction is formed. 
Adhesion formation of the metal 26 is carried out on an integrated circuit, and a 
wafer is heated after that. Therefore, the silicon in the source / drain field 24 
reacts with metal 26, and as shown in drawing 2 , it forms silicide 28. This 
process is called Salicide when the silicide of the source / drain field upper part 
is formed in the silicide 30 and coincidence on a polish recon gate electrode. In a 
part with silicon, altogether, metal reacts and silicide is formed (polish recon in 
the source / drain field in an area 28, and a field 30). In other locations, metal 
does not continue not reacting and is removed alternatively. Typically, a 
dielectric layer is formed on an integrated circuit and contact opening is formed 
to the source / drain field, and the polish recon gate. These openings are filled 
up with metal and usually form the contact to the silicide fields 28 and 30. 
[0005] It has become clear that it is suitable for using fireproof metal, such as 
titanium, a tungsten, a tantalum, and cobalt, as a metal which forms silicide. It is 
because the reaction with silicon is generated at the comparatively low 
processing temperature of 600 degrees C or less. However, the fault exists 
about this silicide formation process. In the first place, in the first place, this 
silicide formation process consumes some substrate silicon, therefore reduces 
the integrity or dependability of the source / drain field. Since the specific 
resistance is low, titanium is usually used [ second ] for silicide metal. However, 



silicon may serve as an inclination diffused into titanium throughout [ titanium 
JISHIRI side formative period ], and that may react with the upper part of a 
side-attachment-wall oxide spacer. If silicide is formed on an oxide spacer, it will 
become continuous between the silicide, and the sources / drain fields formed 
on the polish recon gate, and it will generate a short circuit between a gate 
electrode, and the source / drain field. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the 
manufacture approach of the transistor which carried out flattening of having an 
upheaval mold source field and a drain field. The place made into another 
purpose of this invention is offering the manufacture approach of the transistor 
which carried out flattening of providing the upheaval mold source field and drain 
field to which specific resistance's was reduced. The place made into still more 
nearly another purpose of this invention is offering the approach of forming an 
upheaval mold source field and a drain field in a mode which decreases 
adjustment leak and decreases generating of the short circuit between the gate, 
and the source / drain field. 
[0007] 

[Means for Solving the Problem] This invention can include a semiconductor 
device construct in the manufacture approach, and can be included in the 



semiconductor device construct manufactured in that case. A transistor is 
formed on the substrate which has the gate electrode which exists in the gate 
oxide bottom, and this transistor is electrically separated from other equipments 
by two or more field area of exposed oxides in that case. A dielectric capping 
layer is formed on a gate electrode. A gate electrode is adjoined and a LDD field 
is formed in a substrate. This transistor is adjoined and a side-attachment-wall 
oxide spacer is formed. The upheaval mold conductivity source / drain field is 
formed in the LDD field bottom adjoined and exposed to the 
side-attachment-wall oxide spacer. Suitably, this upheaval mold source / drain 
field are formed in the height of this transistor of the substrate upper part, and 
the height of the substrate upper part which is the same side-like substantially, in 
order to promote flattening of a wafer before a processing step since then occurs. 
Forming this upheaval mold source / drain field from the epitaxial silicon or metal 
grown up alternatively suitably, they promote that both decrease the 
punch-through in the channel of this transistor bottom. When epitaxial silicon 
grows, in order to form the source field and drain field which were further doped 
to altitude after forming an epitaxial field, it is desirable to dope silicon so that a 
dopant may be spread in a substrate. 
[0008] 

[Embodiment of the Invention] The processing step and configuration which are 



explained below do not constitute the flow of perfect processing of a ****** sake 
for an integrated circuit. A processing step this invention can be carried out in 
relation to the integrated-circuit manufacturing technology by which current use 
is carried out in the technical field concerned, therefore required to understand 
the important description of this invention is explained preponderantly. In 
addition, the attached drawing in which some cross sections of the integrated 
circuit in a manufacture process were shown is not what was drawn as the scale, 
in order to show the important description of this invention better, is expanded 
and contracted suitably and shown. 

[0009] Next, the suitable example of this invention is explained to a detail with 
reference to drawing 3 thru/or 6. Drawing 3 shows some wafers in a cross 
section, and it has the front face which should form the equipment in a 
separation construct and an adjoining activity area. As shown in drawing 3 , an 
integrated circuit is formed on a silicon substrate 50. A silicon substrate can be 
considered as the silicon doped to P type or N type depending on the location in 
the wafer with which separation and activity equipment are formed. In order to 
make the activity area which forms equipment separate, the field oxide field 52 is 
formed in the various parts of a wafer. For example, in order to remove the 
nitride formed in the field oxide field bottoms, such as a sacrifice oxide layer, 
after carrying out the various conventional processing steps if needed, about 20 



thru/or a depth of 300A are made to carry out heat growth of the gate oxide layer 
54 on a silicon substrate 50. The polish recon layer 56 is made to form on an 
oxide layer 54 and the field oxide field 52 at the depth between about 1000 
thru/or 6000A. Subsequently, the dielectric capping layers 58, such as an oxide 
or a nitride, are formed on the polish recon layer 56 at the depth between about 
1000 thru/or 2000A. 

[0010] If drawing 4 is referred to, subsequently, pattern formation of the gate 
oxide 54, the polish recon layer 56, and the oxide capping layer 58 will be carried 
out, and they will be etched, and the gate of a transistor 60 and interconnect 
Rhine 68 will be formed. The transistor 60 has the gate oxide 62, the polish 
recon gate electrode 64, and the dielectric capping layer 66. The gate electrode 
64 can have the silicide which has the thickness between about 1000 thru/or 
2000A to the polish recon layer up side. This silicide contributes to decreasing 
the sheet resistance of the polish recon gate. Typically, the drain field and the 
source field 76 which were doped slightly are formed by carrying out the ion 
implantation of the phosphorus in the silicon substrate which adjoined the edge 
of the gate electrode 64. Subsequently, the side-attachment-wall oxide spacer 
74 is formed along the edge of the transistor gate. However, since the capping 
layer 66 exists in the gate electrode 64 bottom, even if the side-attachment-wall 
spacer 74 meets the flank of the capping layer 66, it is formed. 



[0011] The interconnect object 68 is formed on the field oxide field 52 from the 
same polish recon layer 56 as what was used in order to form the gate electrode 
64. After pattern formation and an etching step, the dielectric capping layer 72 
remains at the polish recon interconnect object 70 bottom. It is possible to form 
silicide also on the polish recon which exists in the capping layer bottom, and 
sheet resistance decreases in that case. Further, the side-attachment-wall oxide 
spacer 74 is formed, even if it meets the edge of the interconnect object 68. 
[001 2] Reference of drawing 5 shows only the expedient upper transistor gate 60 
of explanation. The epitaxy field 80 grows alternatively on a source field and the 
drain field 76. C.S. Pai et al. work "vapor growth (Chemical Vapor Deposition of 
Selective Epitaxial Silicon Layers) of an alternative epitaxial silicon layer", As 
indicated by the reference of a journal OBU electrochemical society, Vol.137, 
and No. March, 1990 [ 3 or ] ** It is possible to carry out adhesion formation 
alternatively on the silicon substrate which had the epitaxial growth of silicon 
exposed, without generating adhesion on a surrounding oxide field. In drawing 5 , 
growth of epitaxial silicon 80 can be set above the source / the drain field 76. The 
epitaxial field 80 is formed on the source / drain field 76. As illustrated, when 
some facet formation in alignment with the flank of the epitaxial field in a growth 
period exists, some longitudinal direction formation of the epitaxial field 80 on 
field oxide or a side-attachment-wall oxide spacer may exist. Growth in a 



longitudinal direction is partially at least as a result of the epitaxial above growth 
on a silicon substrate. Suitably, the upper front face of an epitaxial field is formed 
in same side-like the height of the silicon substrate upper part as substantially as 
the upper front face of the gate electrode 64. 

[0013] As the arrow head showed to drawing 5 , the ion implantation of the 
epitaxial field 80 is carried out by N+ or P+ dopant. In order to attain a continuity 
with the LDD impregnation field in a substrate, it is necessary to carry out the ion 
implantation of the epitaxial field by the energy and the douse which become 
enough. A dopant atom is fundamentally spread in silicon in the same 
configuration as the epitaxial field 80, and forms N+ or P+ source / drain junction 
77 in the 1 circles of a field 76 at least. Typically, as the source / drain field 24 in 
drawing 1 showed, the source / drain field further doped to altitude have junction 
deeper than a LDD field. Although it is possible to attain the same depth in this 
invention, the source / drain field 77 is the same in the part deepest than the 
already formed LDD field, or can have the smaller junction depth. 
[0014] A LDD field can be typically formed in a depth of about 1000A. the douse 
needed in NMOS equipment for this depth — usually — about 1 thru/or a 4x1013 
phosphorus atomic number / cm2 it is . As shown in drawing 1 , in standard 
source / drain diffusion, the second source doped more to altitude and drain field 
junction are formed at the depth of about 1500A of silicon front-face bottoms. In 



NMOS equipment, an ion implantation is arsenic typically, and they are 
abbreviation 5x1015 atomic number / cm2. It is douse. It is possible to make the 
depth of a source field and a drain field still deeper than a LDD field, without 
affecting the equipment engine performance, since the source / drain field doped 
more to altitude become still further from a channel. When using the usual 
salicide process as shown in drawing 2 , about 700A of a part of source and 
drain field 24, i.e., the inside of 1500A, is consumed by the silicide formation 28. 
When the silicon of an amount big enough is consumed, a non-wanted result 
may occur, it may become low or leak nature drain pair substrate diode 
breakdown voltage, and silicide advances into a LDD field, and it may decrease 
effectually, the integrity, i.e., dependability, of equipment: 

[0015] In this invention, as shown in drawing 5 , the upheaval mold source / drain 
field 80 formed by making it grow up alternatively from an epitaxial layer prevent 
longitudinal direction diffusion of the silicide in the source / drain field. If doped 
more advanced source / drain field 77 are formed through the epitaxial field 80, 
they are almost the same as the depth of LDD, or can be maintained to the depth 
smaller than it. In the case of shallower source / drain field, gate width, therefore 
channel length "L M can be shortened, without having a bad influence on the 
equipment engine performance. For example, when standard submicron gate 
width is 0.5 microns, it makes it possible for this process to decrease gate width 



to 0.2 thru/or 0.4 microns. Decreasing gate width has the obvious advantage in 
the submicron processing technique. For example, it makes it possible to 
increase a switching rate and to make higher the degree of integration of the 
transistor on a chip. 

[0016] Reference of drawing 6 forms metal layers, such as a fireproof metal layer, 
on an integrated circuit, for example. Heat a wafer, the metal is made to react 
with the epitaxial silicon which exists in the bottom in a field 80, and silicide 82 is 
formed. Silicide 82 reduces the specific resistance of an upheaval mold source 
field and the drain field 80. The upheaval mold source / drain epitaxial field 80 
prevents that the substrate silicon of a non-wanted amount is consumed. The 
possibility of junction leak and a punch-through decreases remarkably. When 
the upheaval mold source / drain epitaxial field 80 is the same sides-like as 
substantially as the upper part of the gate electrode 64, the capping layer 66 and 
the side-attachment-wall oxide spacer 74 separate electrically the upheaval 
mold source and the drain epitaxial field 80 from the gate electrode 64, and it 
prevents that a short circuit occurs between the gate, and the source / drain field. 
As "D" showed drawing 6 , in order to give suitable electrical isolation, it is 
required to maintain the minimum thickness of the capping layer 66 and the 
side-attachment-wall oxide spacer 74. The upheaval mold epitaxial field 
possessing silicide gives higher thermal stability to a 



high-temperature-processing step since then as compared with the conventional 
salicide process. 

[0017] Reference of drawing 7 and 8 shows the first deformation example. In 
addition, the same reference number is used to the same field as what was 
explained with reference to drawing 3 thru/or 6. In this example, after forming a 
side-attachment-wall oxide spacer, and before the source / drain field 77 doped 
to N+ or P+ altitude form the upheaval mold source / drain field, it is formed by 
the conventional approach. Typically, junction of the source / drain field 77 is still 
deeper than the LDD field 76, as mentioned above with reference to drawing 1 
and 2. In order to form the upheaval mold source / drain field, proper metal 
layers, such as a tungsten, are formed in bigger height than the polish recon 
layered product which includes a transistor 60 and the interconnect object 68 
suitably. Pattern formation of this metal layer is carried out, and it is etched, and 
the metal field 86 is formed in the transistor 60, source field, and drain field 77 
bottom. 

[0018] If drawing 8 is referred to, etching removal of a part of metal 86 will be 
carried out, and the upheaval mold source / drain field 88 will be formed in the 
source field and drain field 77 bottom, and some of capping layers 66 and 
side-attachment-wall oxide spacers 74 will be exposed. Removal of this metal 
layer can be carried out by the flattening approach which can permit arbitration, 



such as reactive ion etching which has selectivity to a selected metal, for 
example. Suitably, this metal is etched until the upper part of the upheaval mold 
source / drain field 88 turns into the upper part of the gate electrode 64 with the 
same height substantially in the silicon substrate upper part. Like the case of the 
epitaxial upheaval mold source / drain field which was mentioned above and 
which was grown up alternatively, this offers flatter equipment to a processing 
step since then. Furthermore, the metal upheaval mold source / drain field 
removes the need of making the source / drain field 77 in a substrate 
silicide-izing, therefore is decreasing the possibility of junction leak and a 
punch-through. 

[0019] If drawing 9 is referred to, the second deformation example is shown and 
the same reference number is attached also in this case to the same field as 
what was mentioned above. In this example, after forming a 
side-attachment-wall oxide spacer, and before forming the upheaval mold 
source / drain field, the source field and the drain field 77 which were doped to 
N+ or P+ altitude by the conventional approach are formed. Junction of the 
source / drain field 77 seems to be still deeper than the LDD field 76 typically in 
the case of the first deformation example mentioned above with reference to 
drawing 7 . Adhesion formation of the metal field 90 is alternatively carried out on 
the source / drain field 77. Suitably, this metal is a fireproof metal, for example, is 



titanium or a tungsten. By alternative metal adhesion formation, a thin metal 
silicide layer may grow on the source / drain field 77, and it may consume some 
substrate silicon. Although it is not desirable that a superfluous quantity of silicon 
is consumed, alternative metal formation of this part acts as diffusion barrier. It is 
because the metal which remains continues growing up to be source / drain field 
bottom alternatively. This metal field can carry out adhesion formation to same 
side-like height substantially with the upper front face of the gate 64 of a 
transistor 60, therefore decreases the need for an etchback step. As the suitable 
example mentioned above was explained, when some facet formation exists 
about the epitaxial field grown up alternatively, the metal which carried out 
adhesion formation alternatively forms a flatter upper front face. In order to 
maintain a distance suitable between an upheaval mold source field and the 
drain field 90, and the gate electrode 64 in the case of each example mentioned 
above, the minimum thickness of the capping layer 66 and the 
side-attachment-wall oxide spacer 74 may be needed. This distance secures the 
required electrical isolation of equipment, and maintains, the integrity, i.e., 
dependability, of equipment. 

[0020] As mentioned above, although the mode of concrete operation of this 
invention was explained to the detail, it is needless to say [ this invention ] for 
various deformation to be possible, without not being limited only to these 



examples and deviating from the technical range of this invention. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The outline sectional view having shown the condition in the single 
step which manufactures a semiconductor integrated circuit based on the 
conventional technique. 

[Drawing 2] The outline sectional view having shown the condition in the single 
step which manufactures a semiconductor integrated circuit based on the 
conventional technique. 

[Drawing 3] The outline sectional view having shown the condition in the single 
step which manufactures a semiconductor integrated circuit based on one 
example of this invention. 

[Drawing 4] The outline sectional view having shown the condition in the single 
step which manufactures a semiconductor integrated circuit based on one 
example of this invention. 

[Drawing 5] The outline sectional view having shown the condition in the single 
step which manufactures a semiconductor integrated circuit based on one 



example of this invention. 

[Drawing 6] The outline sectional view having shown the condition in the single 
step which manufactures a semiconductor integrated circuit based on one 
example of this invention. 

[Drawing 7] The outline sectional view having shown the condition in the single 
step which manufactures a semiconductor integrated circuit based on the first 
deformation example of this invention. 

[Drawing 8] The outline sectional view having shown the condition in the single 
step which manufactures a semiconductor integrated circuit based on the first 
deformation example of this invention. 

[Drawing 9] The outline sectional view having shown the condition in the single 

step which manufactures a semiconductor integrated circuit based on the 

second deformation example of this invention. 

[Description of Notations] 

50 Silicon Substrate 

52 Field Oxide Field 

54 Gate Oxide Layer 

56 Polish Recon Layer 

58 Dielectric Capping Layer 

60 Transistor 



62 Gate Oxide 

64 Gate Electrode 

66 Dielectric Capping Layer 

68 Interconnect Rhine 

70 Interconnect Object 

72 Dielectric Capping Layer 

74 Side-Attachment-Wall Oxide Spacer 

76 Source / Drain Field 

77 Source / Drain Field 
80 Epitaxial Field 

82 Silicide 
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vmm*<ow&\ 

wiay- hmmicmmLMmmmftic l d vmmttmfc 
u 

wia h ^ y*j7, * icmm Lxmmmim^— v-zbiz 

U 

U^>^lgc^ffM-r^, ifa&xir-yysr^nr^cts: 
tmtvo*^? & c t 1 1 % 73 So 

rai5j<JK4] HUM 1 fcfc^T, miiah7yv>'X^^ 

mia* u n y msmtynm*' ^--y ^ifx >y 

3 y <D±. ic i/ V -9" f F Jffl £ffMlT 3 c i: i: "T 3 7? 

F^y^X^cDBfS;^ 1 0 0 07iM3 5 0 0 At'feS 

JkBtiLt £ m&lc, fiJIB^ 'J n * -x > y u 
lOI -y ^ y ^ L T BiJie h 5 y i/7 Z ^B^t £> tutC , 
flutes 'J ^ 'J 3 VS«±tC^ 1 0 0 0 TIM 3 0 0 0 A CO 

m z ic mm #m *bi$.? s c t t -r s 7? m . 

ttnm-? % m^ic, Mia# u -> 3 yau^y u k* 
/ s 2 - - > y uioi «y ^ > y-r s to , tffia>- u <m 

F/S<D±fC$J 1 0 0 0TbM3 0 0 0 AcD/P£lcS§W#H 
S £ t £f$ll! i: T 3 7? So 

-httH^O. 27^MO. 5 S^n>«1>sT-^^il t 

%#ii!^-r§73So 

1 0] 1 tcfcv^T, vaftffii^i 
«'ttv-x/ Fu^ymmitBiitTzm-etic, 

L T x if ^ * ~> ;VM^^r iliRW fiKS $ 

tuiastgrt^suiE l d d mm, t mmnzmu. uaosuis 



v-7.mmBi.rj f u-r ymmzBtfi-rzrctbicjtft&x. 

*)1¥%.TJ F - XT flu HEX \L 9 * ^ * frffiM* F - If y 
f tTW«'llO^§yv-X/ F y^iSSt^fiStf 

Ci:%#M^-r^7aa 0 
[IS*iSl 1] ISsRJSl Otcts^T, Stc, Miaxe 
* * + ;b?li^O±gpg|37i-^ f 'J +)--r F ft t T hOISx tf 

z*is*)\<mm<Dmmmn.*m'piE&%z-tJt%fW.t?- 

&73i*o 

[|«s)<« 1 2] |»*JS 1 Mfci^T, Mia^taftffll^S 
Wtt'ffiy-x/ f b-r ym^^ffM-r i.^tc, 

F-^trc»*v-xss«&o : FH'ym^ 
tuie^ ^ ^-x > y&o-x -y ^ > y LTtuf a h 

Mia^^ >y e>^&D-"tuie{HiJl«{l:^X^-+i-o-g|5 

<D±dijomjia^^^«^^-r§, ct^mt-r^ 

Ho 

im$.m \ 3] is*3ii 2tcfc^T, Suia^^;wi^ 

l^^-T «#tc K/Stt-r ^- y x -y ^ > y^flffl ^ c i: 
^#^i:-r§7jS 0 

cit 1 4 ] if sRiPi 1 (cfc^T, suia^fflfbffl^ 
§y?»«ttv-x/ f u-r ymnttfttiit-tzm-g,^ 

mis&ic F-^tfcS«y-x^st>* f ymm: 

Miastsy-x^iUcaa" f u-r >ssM±tc^ z/imw* 

Otffia¥iS{bffl^S§y V-X/ F U-< >nSH?©±SS<0 

^ ? ^tuses«affi±7?oiuia h7y'>*x^cy-M 

mxm. 1 6] 1 ^^3^^T, miia¥sft«i^s 
§y**ttv-x/ f \/-( ymwRrJmm?- hmmom 
<Dm&.*\ mmmmv-x/vis-tymmtrnMy- 
v mm t <o m <d m*%* m±-t rc tt ic *m.m.wftm. 

[|f*JSl7] ¥a»f*«aiHSS®iyjg73^Cfc^T, 

tuia h ^ > >> - x ^ tc mm l t tut astsrt ^ ^- y - x m 

m.Tkxsbiy^ymm^Bm.i,, 

mm b =? y-y^^icmm Ls.-ommm—mw.v-7mm 

rtj f u«f ymm(omm.m^x<D±.m\\c\iLm lt»i 
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&f&sgm— v—xwtikxf k by ymm,*Bf$. u 

V-XHWRtf F by y««©±«fl5tf*Ne F 5 
ft, fioWESBziy-xawatf K by y««A^fB F 

^ y yx * z mn.mc #m 2 ft x v , c t *nwi t 

T 573 So 

[ISsRjg 1 8] WsRlS 1 7 fcfcl^t, £ft£4MI1$ISig 

tibfBSz— wrv— xnwcatf f by y««©±<Mk:H(isa 

mffl * ft T ^ 5 F 5 y y X * tc L T x if * * -> -V Jl 

^-y-x^sa r Fuy^fiHigic^ffMLao'>^< t 
fcflGK£-g« v-xsws&tf f by yn^o-g^tc 
Mtc f - tr y y l , w Suie^- v - tf f 

[M^Ipil 9] IwSfcSil 8tc:fo^T, lite, iiuiExe 

* + y -v ;ns«o± SBSBtf* y u tfy Fit t jujiBx tr * 

[»*«2o] if*^ i 7 tcfc^T, MtewiMte 
sia- v-^««&tf f by yfflavtm&L? zm&ic 
sasss- v-xsstt&tf f by y^co-giHc&^Tiiu 
ias«rtfcittfi»c F-y tfc v-x««&tf f by y« 

Hu85^H$ftTV5 F^yyx^Stfiffifitc F-7°L/c 

u 

MK^ffl^ftTt/^ hvyyx^O-g[5©±OMI3^^ 
CW5j<^2 1 ] BR^iH l 7{ct5V^T, SylETiflfbffl^ 

iB§y*«£ y-x/ f yy >mw*B&-t «*&fc, 
M8a«-s«y-x«i«&t; f u-c yfs«©*J>* < t> 

-013 tc v > T -JB iffi ft »c F - y L It iffitS V - X WMR 

tuKSis v-xsuc&tf f w yfis«<D±t **)vmit 

Sffi©±fill£#£?-*K*f*rt»i:8iH3:ftTi^5 F^y 

yx^^iatte>ftT*5t), 

at; f yy y@iiwgtf eftxts •? , 

fl9ES-asv-x«BWRtf F by y«I«<D£KWn:£ 
T«±{|iJ(cffiH LM^flltB F v >-yx * LTSS* 
ttttiSS!SBz:y-x««Rtf F by y««*<»it 6ftT 

auBEiaiess- v-xfi«at; f by >^co±a®^ 



Mis f 5 y y x * o±«as t ^Hw»cp-ffi*cT»* •? a 
osuism- y-xfiiUcRo" f uy yts^aWjfE f 5 

sai~v-^«s«&tf f yy y«««<as?WKjafisft 
MoF-y^ftfcxtf^^y-v/i/yunvT'fe^ci:^ 

s^ftflo f— y? ftfcx e ;i/y u ^ yt)\ m 
fijSBxe^^y-vyby u nyco±aii(cy u+j-y f 

[W3RSI2 5] I9*JS2 2tC*3^T, ME««ttlKS 
^-y-xM«cRt>* F by yfBW*^ c i: 

[liters 2 6 ] Sf sRJK 2 2 fcfcv>T, iulB«ltl^S 

a!a-y-x««Rtf f uy >mwtfm$imc<t%Bf8. 

[0 0 0 1] 

e»»ies!y-^««&tf f yy yflWK*jBdt-rs c ttc 

«t o T¥iflft: LTch y y"x ^Sa'^OSigT??* tciwf 
[0 0 0 2] 

Kft^-^w* (mos) feffitcfcttsy-hites, & 
m o s y-x&a* f by 

<D*^WJB«RtfrfJSt<:«toTj»S«ft*o uneo 
«M^WJg«&tf>J-jSa:, btfb^\ It^W^jfiX^tc 
W L-Tfiefflnjffia* F 'J y y "5 7 -T »»flgtc«c^f 5 0 
a«(0«B&0 : lHlKO*¥73iRl , «J-JS€r«lS: , r*»^o* 

fu y^77^oi«tt. isst^^rSSJE-rs^^-y 

^fiKLao^O[H]fiS^^-y«riE6t{c7x/><DSni± 
icI^?^cttS5o ^yyiS^ys^oy^F 
u y y^y^^fci/^T&^ffi/j^sic * f b 

y*x Ftcfe^^T-^y yRtfn y^ ^ F?L^yu y F-r?. 

fc 46 coy a -fe X SHI'S: fe o ft 5 „ 

[0 0 0 3] InlSfi^ffi^^ilift'l (U L S I ) b^l/'N 
ilftTSi:, ^x/NOaffi^^^<<D»A^iP2ft5 
ci:t=&5„ cftP>0#ip6*)ft^li7x/^a±(c:«J;t) 
£ < ©Si^fgsKt ^ , for, ahhuv y 5 y -f tc 
S /h S fcB«Tj-j£<D#»f£t±, c ft S iPWftSS 
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7t7ht5 tcit>icw-tB.itwm^^ mstt t, <d t ft 
s Q 

[0 0 0 4] b9yy'X£<D\rffi*W>"f SfcLfctfl^ 

n y * ? h^f*^ffM-r § c t $>mmvtmz^m lb. 

* * h^teT^B^^iirftn y * * h £J£$f S It 
tote flj*(f v-xflws&tf f yy >««©E*^offiffl 

fSfc&CD 1 Ocr>73&T-fe3o MiC gBH^yy-y- 

y y y n >xti* y ■y--f Fy- htil 8 h 
^yyx^l 4£ffMLfcf&fc, $7h++'J7SllSf 

i^mc^xmrnco F-x'oy^yaA^tTft? c fctc 

ck o T«e*OT5riSfj: cfc t) esc K-^Lfc F V ( L 
DD) I«2 2%ffMt5„ y-hWi&tfY-M&ffc 
MOiftBKie-aTWaiWtWlX^— » 2 O^Mtio 
y-VFWVM2 4^ e k'9iS)a<DF-X-C ; ^^>' 
SA LT V-X/ K U-C yiS^iit So *2}\s26 

8*Bl$.T%>o CCD7°n-feX«, V— X/FU'yMiS 

±73©y y im paw fyayy- ni±o->"jf 
•y F3 o tmmcB&ztizm&ici^ vv-y-j vtw 
«ms 0 ->y 3>^*5«mK«5v^T«^T, 

EJKLTS"J , tM' FSrffMTS (E®2 stcfcttSV- 
X/KW y^iK&tfSiW 3 0 {c*5 5 4? y *> 'J 3 
y) o *©te<oi§j?Tfc:*5^TM:, **;UiEJSLfti/^ 

±fc»i«<*»««jBjK5n, y-x/ f uy y««&tf # 
y y y n y y- Mc*r lt n y * ^ b intffi?n 

y F««2 8Sl>"3 O^CDny*? b^ffMtSo 
[0 0 0 5] ^£y, ^>^*Xf V, #y£;k 3M;l/ 
^oi^tt^*;Hi, yy+M F£rffM-rS;<*;i/t 

So f5ji&&£fcf> yy nyi:ojg;fS(*CT^«*6 o o°cix 

#5, COyy-tf-y Ffl5fiR7n-feXtcraLT^7!)M?£E 

«y y a y <o—»j&?bk l> fct y-x/ f u-< y« 



tcii'ffi'^ffl^nso $$Lft#e>, f-^y^'j^Fd 
b8 m ffl f te , -> u n y t± ^ * > o 4"Njt ffit * ffi irj t ft 
y, jfiocfcttWjeiMbiWx^— 9-©±ffii:Sj£ , r s» 
^tffes. yy-9-^ F^asfkwx^— 9-<o±tcjgj««n 
st, 3Hy'yy=iyy-h<D±(c0fig?tiftyy-y--i' f 

4: y-X/ F U-f yfB« t ©IfflfcUBVTjStoWft t <o t 

ftt), ttiuy-Uffitv-v 'FU-ryfiHiafcoiw 

lc^[*S%f8^^-l±So 
[0 0 0 6] 

[%wft¥^t«t-5 t-rspiB] *«witt, »ss!v- 
xm^sa* f u-r >mmzm-? zmmtz-erz b ^ y y* 

v-*««&tf f uy >mm^maaf zy-mits-erc b 

oy- h t y-x/ f u-r ypS«c t ora©js*so5SSfe* 
Wl'Ps&z&o rmmxmmmv- xm®Rzf f n-y 

[0 0 0 7] 

^tciyjg$ns^Wi*SB«fi)c^cli)ityc t^oJ^T- 

^So y-m<fc«©±«»cfiEft , r*y-h«i**f 
ssts±c F7y>"x^«L, ^oit^-tcis h ^ y 
y*x ^ tt«afiio7 F«Mtfla««tc cfc ^ Tte©^ 

fc l d DfRJUc^jfM-rSo is K^yy'x^tc^jgLTfiij 
sutfbwx^— 9-*fl5fiK-r*o «tie»{ti*x^— vim 
tZLR-Dmrnzntc l d Dfs«<o±fli!j»cHesw«itv 

-fy^ti, wscii, w^^^axx-v^^-rs 

^yy*x^(Di\5$ i:'^ne*iciBi-ffffttT'fesaJtg±^(D 

iltcti, 31JRWtCfi5tfi5-l±/cXtr^4 i y + -'l'yy nyx 
(i^^^^ffML, ^n?.t±M75-i:t^h^y-y'x^ 
TWo^^y^/HcJairS^y^x^-^rM^-rsci: 

- y° u fc y-xuwtfttf fw ymt&ZMfS.? zrci&ic 
F - / < y h ^Sffirt ss*f S J: o fc y y ^ y * f - tf 
yy-rsctAsg^L^o 

[0 0 0 8] 

*B8ttiftaiHie5*»js-rfci&<D^ftjQaoj!ttn*«is 
ftfffl«nTt>« mmtmmtiffl ic mm l t ussst s 
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Jlftrf S Olc&ig#&i]l!X-r -y 7 p tc-^v^Til^WtcF3i0>J 
"TSo itt, ffiSiiii^fcfettSlfeWlilSS^-SBOWrtfii^r^ 
Lfc^tt^HfflliilSRii 0 fc«5^fcfc©?«fc < , *f6 

T&So 

[0 0 0 9] 355IC, H3 7!»S6*#!Rtb.T, *fSB3©» 
a^0!l*coi#*T#JnicBWrrs. HI 3 «, *>x/ncd- 

So 0 3(c^Lfcto<, *Mia»tt5";3>i5«5 o± 

•y bfcfgtc, i"j3>Ifi5 0O±fC|^2 0 71; 

13 oo k<D^\zY-vm.\tmm5 ^■^mm.&z^ 
s„ # y s/ u n 5 6 ttmtvam 5 4 stfy -r F 

mtW)mm5 2<D±K^ I 0 0 0 7!jM6 0 0 0 AOIWO 
^•V-y Vl/VMS 8£rSQ 1 0 0 07bS2 0 0 0 k<DT$ 

[ooio] mA*^m?z>t, #^t\ f-vmivm 
54, #y ->"j3>i5 6, mtmz-^-v \d>ym5 8 

X^6 0li, 7*-hS{t»6 2t, ^Uv-'Ja^y-h 

S 0 y— F mfil 6 4 fi, stf U "> U n >»0±d!|{C**J 1 0 
0 0 7bS2 0 0 0 AfiDM©»S**trS$/ , J-9-'l' F£W 

mmciz. y- hmm 6 4 <Dt®%tocm& Ltds y 3 >js 
mft im* ^*yiix-?z>c tic £->Tmmc f-^l 

— y-7 4*&f£?2>o mL&tflb. *+ytfyyji6 6 
FS8S6 4cO±PJtc^fiLTVS<DT, lOUX^ 
—9-7 4li++7eyy'I6 6<7)ffllJg|»C»oTfcffM£ 

tlSo 

[001 1 ] *I5&*S& 6 8 t±y- F ttffi 6 4 *jg/#-r 
SfcfetC^ffi Lrct><Dtm—<D#V ->V=J>M 5 6^e> 
7w-;I/HM<k«WW«5 2<D±fc:ffM£*i5o ^*-y 
^JOLtfx-y^vyx^-yXoSfcK:, 1^®!** + >y tfv 

y« 7zbjs u ~> y 3 ytiiii* 7 0 <o±«itca#-r 

S„ -y £yyiB<7)T»c*?ffi"rs#y i/>J 3>co± 
fc fc -> 'J +ry FSrffMT S C i: ^RlftlTfe 0 , 



»c«y-FS*xtfM'>SnSo fl|g»{k»X^— 9-7 4 
fi, Site, tBH»«(*6 8©4BSI5tc»oTt)JKfiJt«n 

[0 0 12] 0 5£#Haf Si:, BtWflXIlLtF^y^ 
x#y-F 6 o®&tf^£trrv>&. y-xmc&tf F 

fiJtlJtlSo C.S. Pai et al. I 01^ 
Wxlf^ + yt^U 3>«C0^t|^fi (Chemi c 
al Vapor Deposition of Se 
lective Epitaxial Silicon 
Layers) J, • *7 • XU^ bWr 

5*;!/ • VU-Xf-f, Vol. 137, No. 3, 19 

x e * * $/ + ;bj«g m s n fc -> y 3 vns± k & & 
wtcttSffM^-e-s c fctfnreiT&s. h 5 icfcv^t, 

xW*i/+;l/yiJa>8 0£>J&fil±y— X/FWy 
1iig)t7 6CD±#fCiottSfccQT*&So Xtf **y-wHi 

«8o«, y-x/FuyyfP£7 6<o±KUg«sn 
So m^bfcfcK, j«swrait>K:j3ttsxif**'y+^ 

ISWofflUglHcJ&o T cogg 6 r -tr -y F ffM^ffST 

±-eoxtf^*'>+;U®«8 oojae.^ofiWiRjJBBK*' 

^Wtc, ->U 3vatg±T'©xtf^^i/-v;l/©±73[p]fi)c 
ficDlSST-feSo WiStClsS, xtf^^->^;l/^igtCD±g 

y— f«®6 4<r>±MmtMfflft\cn— ®^o-> 
y 3 yffi«±7acD^^-NjKfiJt$nSo 
[0013] xtf^+-y-v;HHs?8 0 as 5 tC^EPT^ 
b fc «}; 5 k n +x« p + f — / \ y F T-r ^- y a Af s . 

IfifiOLDD a ASMiHc t Oii^tt^ilfiSc-r S fc 46fc , 
x tf ^ + * MWWti 7C»^ S x rjt F - XT' -f 

^yffiATS^g^feSo F-^VhIWl*«t:x 

tr ^ ^ y -v /I/^jk 8 0 & n— u =1 >rt Kttfft 

bT, '>^:< fe^i§lt7 6C0-gPrt(CN+X«P + y- 
X/FUyy^7 7^MT5„ ftS^tli, 0 1 
*3ttSy-X/Fl^y Vf ! ilD( 2 4 J: o LfcfclK , 

F-^bftV-X/ KU'VlKli L D DI 
«<fc D fc «t »)»l/'«d* 3 (f bT^So *«Wfc*JI»^Tt± 

m-<Dmz*m&i.?%>zLttf*imx*$>%t)\ y-x/F 

1 it, BttCjgfiKbfcLDD«««t»3fc*fc 

[0 0 1 4 ] ft§!iW{Cti, L D DiiSli, ^1 0 0 0 A 
©^^{CjfM-rSCi:^oJf?gT 5 $.So NMOSgflCfe 

i->Ti±, c<D^ofc4i>fCi^sfc?ns f— xt±, a 

It, 817114X10 »3«fims/ c rn2 T'S.S„ 13 1 

tc^ Lfc^p < , ttWHW&y-x/ F uy yl£»oig^k: 
S— OcfctJi^Sfc F-ybfcy-x&tf Fuyy«s 
s/Uny«iirF«» 1 5 o o Acoj^^fcffM 
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?ti5, nmo sswc*5v>th\ -r^y&A&ftsiw 

fcatSR-C*-3TW5x 1 0 13 H?SS[/cm2 OK-Xt* 

ZCtKUC V-*M«&tfKU^ L 
So 0 2(c^L7cJ;?&fflm£>+>-U+M H7a-feX*ffi 
RCf KU-T >bS^2 4CD-ai3, Bp-fe 1 5 0 0 A<D5*><D 

# l d Dmm^icmx LTmw<D-{*m\i*>mm&*n 

[0 0 15] ^fP^Cfcl^Tli, 0 5{C^L/-cftl<, X 

ritufeiaesy— x/Fn , ^ffi«8 o^v-vfu 
y yfiPSF^yy-y-^ FotB^iRiafiSt^Be^-rso xtf 
* + s/ ivmw, 8 o l t i d i^bi© f - ~? l y - 

X/FI^Mlisn y^wnsi:, JtnBtt, LD 
tetgtc igj 5 x 5 c i: ft L @ < £ « c t rJBI 

swft-y-y^^ayy-hti^o. 

5 5 *a y-rfc* c<D7"a -trXt±y- biHSr 
0. 27bS0. 4 ~ *a:y^M'>£#£>c<£ ; &Rrfi£2 

[0 0 16] H6**HW5fc, 0U*.*fW*14.**7WB 

t, ^o^zji&mms ortcDTfflijfc^s-ri.xtf^^- 
&„ y o ^K8 2 littfisiv— xflWEfttf f u-y yfi 

U-ryxbT^+^+;U^8 0^y-h«fiB6 4<D±$J 

«aiWK5i«U y-hfcy-x/FU-ryfsStirora 
cfc*w±-<j-s„ metcfev^r tdj 

{C ti, +t7t?>'^i6 6 atfliiittl^^-lt 7 4 



[0017] 0 7Rtf 8£r#Hrf££> m-^mmmm 

tf^nTV^. ®> |BI-0#fiiS^fiia37iS6«r# 

fcv-v f u-r 7 7 1>\ mmmm^— #z 
u/t«Ta-3*Bi!y-x/ f u-r 

y-x/ f uy >mig*Bi8.?%rcisbic, mtf* 
XT-yHOjg^fD^^^s^igtctih^y^x^ 6 o 
atfflSM* 6 8 *a^-r * # u s> u 3 y*witt «t ?j 

[0 0 1 8] ffl8*&mt2>t, *Z)18 6<D— gflfcx 
•;f>mSlT, y-Xi«Sr/KWyf«7 7© 
±«fcl«Sffly-X/HW y^8 8*fl5fiKL, fio 
Ify yjS 6 6 St/WJSKftftX^— 9" 7 4 ffi 

F U-C 8 8 cQ±SK$#tf , ^> 'J 3 yJittg±^fcfc 

x if * * + jimmm y - x / f u-y y saw©«^<o m 

<, COC ttiM^OJailxy-y^cWLTJcO^Ffflft 

SB*ii«-ri.o ^*;naesy-x/Kw> 
[0019] m9&mM?zt. m~mimmmt>w^ 

y-x/FWyM«t«rJBfi)t-r Stfltc, t^o^iStcJ; 
oTN+xfiP+^JSfc K-7*ufev— xansarf FU 

^y^7 7*JgfiR-r5. B7*#figbT±5ELfc8l- 
«*ste»flf!lo*^fc:te»t*» < . y-x/ F yf« 

7 7«S^fi, ^WfCv L D DvRt$. 7 6 £.9 t> — MM 

u>o ^^;i/^9 0{i, v— x/FU-<y««7 7<o± 

T&3o il^^^7W«f#fl5fi)t(Cd;oT> y-X/FU 



(7) 



ftfflW- 8-213616 



mm*m<Dis u 3 y^it^ns c turns l^c t t- 
UTffffl-r*. raacastf* *;i/#v-x/ 

«<J> <* 5 o ± $ L 7c»iSIIM§ M L TTOW L fc «fc b 

ZfcMc, * -v -y tf y ifJB 6 6 & flJSKft 

[0 0 2 0] J-X±> *KMOJ^ft:W^flSoa8«fCO»/^T 
n¥ffl{c®iflJ3Lfctf, cft&llf*0!Hi:©*l®3£ 

% -m.mctsitf zm&ttTKL itwmm^mo 

■ZWmt % -SKK *3 «• 5»S L fcWffifflo 
[13 4] *«WO-HSSfi!)f!:S"^v^T*WttiR«HHli8 

[0 1 ] 

20 |P _ 2q 2B 



[0 3] 



m 5 ] #bw©-*iw0Jes^t#jiw**s^b& 
[0 6 ] *^Bj3o-^gfg0ijtcfflcyv^T¥2Si^aiiHies 

tkWmt £> -ISPgtc felt £> L ^ffilSVrSBI. 

[0 7 ] *^0^-^^«i<5lJ(ca^^T¥Wi** 

0o 

[0 8 ] *mmm-m&nm.micm~5^T*mfo%k 
0„ 

00 

[fiF^tOStfUl] 

5 0 U n 

5 2 7Y-;VK»b««« 

54 y-h»t»* 

5 6 #Ui"J3>Jg 

5 8 i«f**+7t:y^i 

6 0 

6 2 y- h in tit 

6 4 y— Mtfis 

6 6 Rm^+vify^* 

6 8 sajfitt^-i'v 

7 0 fflSS^f* 

72 mnfo^r-rvv^ym 

7 4 UBSBEfbWX^— 9- 

7 6 V-^/KU'T^IH* 
77 y-VFWviH 

8 0 

8 2 v"J+MF 



[02] 



30 




[0 4] 




52 



72 7Q 

66 64 7* * \ t ,v 74 

76 a 76 



(8) 



ftffiW- 8-213616 



15] 



[06] 



t I I i I 1 1 I 

BP 74 ^ y J4 80 



52 



77 77 76^ T _j76 77 77 



52 



2? 



CH7] 



52 



8 >° ' HSJL^ lB B2 




77 77 7 6 77 



V"<74 77- 




[H8 3 



77 76 w 76 77 



52 



74 ^ 64 74 88 



77 76 " 76 77 



76 60 62 7 g 

52 



J 



[09] 



90 74 66 74 90 




(51) Int. CI. © 



F I 

H 0 1 L 29/78 



3 0 1 



T ^ U *-&*H, f++fX 75007, 
a/l/hy, ^>3>^ F^>r7 

1505 



7 U ^J-a^H, 75006, 
^f-a;Uh>, K^:/ 1633 



